Spinal monoamine mediation of stimulation-produced antinociception from the lateral hypothalamus.
Stimulation-produced antinociception can be evoked from a wide variety of sites in the brain, including the lateral hypothalamus (LH). The present study, in rats lightly anesthetized with pentobarbital, examined descending inhibition of the nociceptive tail flick (TF) reflex produced by focal electrical stimulation in the LH and the neurotransmitter(s), at the level of the lumbar enlargement, mediating the inhibition. Systematic tracking studies demonstrated that stimulation in the diencephalon dorsal to the hypothalamus did not reliably inhibit the TF reflex. Inhibition of the TF reflex was produced, however, throughout the hypothalamus at intensities of stimulation typically between 50 and 200 microA. The area requiring low intensities of stimulation (50-100 microA) to inhibit the TF reflex was a diffuse region of the LH, inferior to the mammillothalamic tract and internal capsule, medial to the supraoptic decussation and including the medial forebrain bundle. Microinjections of S-glutamate (100 mM, 0.5 microliter) in the LH did not inhibit the TF reflex, suggesting that activation of fibers of passage by stimulation was responsible for inhibition of the TF reflex produced from the LH. The intrathecal administration of pharmacologic antagonists (15-30 micrograms; naloxone, methysergide, phentolamine, prazosin or yohimbine) revealed that the alpha-adrenoceptor antagonists phentolamine and yohimbine produced the greatest increases in stimulation thresholds in the LH for inhibition of the TF reflex (83.7% and 89.8%, respectively). The intrathecal administration of methysergide produced a lesser, but statistically significant 11% increase in the stimulation threshold for inhibition of the TF reflex. These results indicate that spinal alpha 2-adrenoceptors primarily mediate the descending inhibition of the TF reflex produced by electrical stimulation in the LH.